Introduction
Plane grating spectrographs are very robust optical instruments which have been used in analytical spectrophotometry for more than 40 years [1, 2] . Spectrographs measure the wavelength and intensity of the atomic emission of elements under an electrical excitation arc or spark source, which provides accurate qualitative information directly from solid samples such as metal alloys. The intensity of the light emitted at characteristic wavelengths can be used to find out the concentration of the element in the sample. Early instruments used the human eye as the detector [2] . Photograph film became popular during the 1960s and 1970s and it is still used today to record the emission spectrum, including the intensities of the atomic lines [3] .
Photographic films, especially developed for spectrographs, show very good sensitivity and resolution [4] [5] .
With the advent of the modern array of sensors, mainly the photodiode arrays (PDA), some authors recognized that the old film-based detection spectrograph could be modified to replace their detection systems [6] [7] [8] [9] [10] 
Computer interface
The computer interface employed in the automation of the spectrograph was used to externally address the devices necessary to control and to perform data acquisition from the PDA sensor. Figure 2 shows the hardware used both for data acquisition and to control the power supplier of the excitation source. A detailed explanation of how Figure 1 by elements already present in the sample or added in the sample solution.
The automated spectrograph was evaluated for its quantitative performance in the determination of Mn directly in killed steel samples and Pb in aqueous solution by using the rotating disc technique [23] [24] [25] . 
